m m © tf g 

[ 0 0 0 1 ] 

tt^> nlts £mzm\,*&mm*Lmm<Dm&#n & o k ^ «, ^ 

Tab So 

[ 0 0 0 2 ] 

ifi^A- H-xV X^Sgg©MfEii^Jg©ft±t#oTMM'\<;/ F©'M© 
^]±^*fe^nTV^ 0 ttifiOGMR (Giant Magneto-Resistive) 

M^fcl^illlMAy Fi?i:*^Tlt MfEii^fim 1 0 0*#tfy 
h/^ >^ 2 ^feii-f 5f*l>T&S 0 ±MbfcJ;^tc, i^illigAyHC 

MfEiM{$^ B © M ©M^tH L £ @ W £ -T £ f8£«»Jil Sftjffl L 

fittiiii^Ay wtLTti, ^g«#^^^e>nfet^[cjis©MR* 



i 



[ 0 0 0 3 ] 

Si^D, ^*-XAK:«k^TGMRJK©Bflligd«MJ9:^T^-5. #IAfcf, jgte 
fGMRl^^7/l7GMR!H ftMM^MT, 8 V>»#-C*£ fcflS 

9 rtl T? & 5 h ^ y # rM Kt 7 * h U 7 ^ ^ 7 4 • 7 U -fe X $ fU M R A 

-f MiX7-^7U>^-f"7x^X (ABS) ^tS^CifilCj;^ 

[ 0 0 0 4] 

*■©&*£> fcfctiaSffl'w Hif©IIi^t:o^T¥#ttigi§fiji 

V>"5Wlg#*fc3. £©J;-5iC, S4^\7 Hif tl/TttMRl=£GMRHE:^j! 
[ 0 0 0 5 ] 

jK t $ n *> © T > ft* Ifll^A y H £ ^ t L T «fe ± * & % £ T 



2 



£3 fc©#gj££ft£ mmmmmm^v Fif^4t§i$& 

m^mmufi 1.8 t (fX7) u±) Tb77^*-;^i^t§:tTS§ 0 ^ 

*,«&*tHK^!B«©^:^&fflEtt^JH-t bTtt,ffifnffli^fgffi*S LOT© NiFe(80:20) 
^ 1.5T© NiFe(45:55)#— jftWTfc £) , HifiTfte 1.8 T ^ 5 2.0T © CoNiFe & 

m ?m&&m*?z><D&#m-c&Zo *-©«k a hmjms^2.ot© 

Wl FeN^ 2.4T© FeCo OX/Vy ^It b 7 '^^-^SMtSO^f 

Of! 

W [0006] 

CI Ell~9£, f ^(OS^^I&ft^iliiM^y F (D — ffl L l/TGMRlf S; 

re 



OB 

R 



Mffl©«JM^^y F©±K:^»M©«&ffl5iME^y ^lllfcS^i 
[ 0 0 0 7 ] 

HI A, lBCit±5C, AlTiC J; D 1 <D±\Z, M X l£7 )V 5 ± £ 

0fiJtS«ft»m2 £#52 ~ 3 #m©Jfil£fc*ll3IU S 6 fc-t © _h 3£ /B © G M R 
^>y FlfOTSiliy-^ F£fr5fc5£>©M*m<£ D^ST95y-JVFI 
3 $f^t§. Sfcfc, Z<DTM is-)V Fl3©±t:3 0 ~ 3 5 n mCll/P© 7JI/ 
5ti DU5T*->-;i/ F** ^7/114 £X/Vy^U > ^fc «k 0 Jf^fdt L fc», Rff 

«6£, iJ7ht7l:.toTMt5. 7JKt0X/V^'J>^!lj; 



3 



0 ±SRv-;P K^* y 7 P M 7 * 3 0 - 3 5 nmClStfdl, fOitCGMR 
(D±M^y-^ Hit bT^tSIttMSi 8 if$3 am©JHJ¥« 
sits. 

[ 0 0 0 8 ] 

6«J fc^St L Tfliffl GMRAyFifOB4(ll^ff©y''f XSflHEt <DT 

OTI#-iH0?l. 5~2. 0 tfmOJR/SfcJgffct* £ ©TSB#-;H 0 
CoNiFe ©* 'y + STr^$tlTl^ 0 75:43, HI® T te^SK ©§IJ¥ © Jt3M3 
© © £ te&T L -& L T* £ x. 9 (DM J? < ffi T & 

2 [0009] 

SB 7^h^t7 7°Il 1$, MAttlOO nm©flSSJ?K:jgj£U $5l^0±l;i 
W lgfnM^5gffi©®tt»^T$)S^--Tn^ £ 9/£5±8B h 7 v ?#-;H 2 £J3r 

ni 

S 13§Mt5„ dn5±a5#-;H 2 *5«fctfgi|ga& 1 3 tt, *y*K:«fc D&J: 

111 ^3-4 /im0l»CMt§ o 
[0010] 

5 y i 2 ©j^is©^ h^A- y y°m 1 1 & J;^^©TfflU©Tg^-;P 1 

©?£> ^^©±fcJ¥$ 3 ^mfi^©TJ!/5^^ltSl 1 4 ^fl^^b, 
(CMP) LfcttSI*^ 3 A, 3B^t\ 

[0011] 

7 + ia*5iJtt5fc^H, Cu 1 0 0 nmlS©»lii/- 



4 



t v- H® 1 5 £P&ScL, :W;P#llH*ffiS£#ffiLT 1 ^©n-r 
[0012] 

«Ufc««iT«^-r*#fi»Jl!il 7$7^M/y7MaDML, |7A, 7B 

lOfln^fJH 9 §0rtO;^->t:Lfc^oTl . 5 mWjg&fffc^fiJcT-S o 
^(C, ~>- FJi 1 8 pf>5 U >^^TiSL^ ^2110113^^ 
1 9 LT^&TS 7* hkv7> h =t D J}£ •£ 2 0 ^ffiEL, ±ffl$ 

^^^H 2 43<J;Cfiii|ggBl 3 ^Siiet-5«t5fcA-TD'rj;t)^S±ffl5 
^~)V2 1 *m3 um(Dmm\zMf&L, ±#£7*;U5^J; DfiJcS*— A-n- h 
l2 2T«ofc!f?:g8A, 8BI:St. fc*5, US 1 H B £ J; fg 2 Ji g 0 i$ 
;1/ 1 6*3j;yCi 9 ©^JH«[WI±^m^^fcg^1-?,7c^CDg^^2 3 



5 



[0013] 

in i 4 © x y 9 * t © a s as # © if t- * d , z<Dmm%-v%zt*ttm<?zz 

/WhMRHS«»5. :©MR/W b (MRH) te, jg»7-^7'J>^B 
ABSl:8UJt5MRl5C, X7-^7'J > WSSIofcEiT* 0, #11 

f [0014] 

an 

W ±j2fcL&XD- WW fTH^i^MRA^ FMRHt*CilIIgA7 H © 

O ttiS^f5IHtbTI-<^-y?^7>^^^§„ :©i^^X7 

™ ft: ^il^TS 7c 36 fc ttc©l^^7^77>^;P^Tt§rclt^^<t^Ct 
[0015] 

Wf5. *13^16, 19S«»R17, 2 0 CioT^i^lbT^ft 
5^5 £7&fiJtLfc&, ±i*-*2 cCiEfll 7, 20© 

Xy v©\£%±/^0 HSoT±g5*-Jl/2 1 £H)r^©/^->K:b7c^T^J$ 
z:©fca&fc#9 7-10 nm<D§k£\z±&& — )V 2 l ®/\°^-> 
*S£t5fc*07t M/vXh£3~4# m©A£J?T^fi£LTV>£. CCT, 

16, 19©Iy >?«|5^fc*5VsTtt«fiTf %> 3 /im0)|JI?)7* h 
hMS?»5it5 £©Xy ^©{g^T?« 8-10 /xm®H^7^ h l/^ 
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[0016] 

\Z\%. 1 OymR±0fifti0fe5±Ih77?*-iH 2titll 7, 2 0 
©^MiC^^- h I/^X h <£i§ — ©ilJlfcn — =f4 >tfV. r©7* hl-yX 

^->^^i^-r^^^^*§o -r^fo-^, 8 ~ i o um0mm&^T%7 * v 1/ 
§^ ^^T^^-r*fc*t«, izw w\°-vn-f mii^x 

[0017] 

^^-Tr^jt-r5^^^SS 0 ZL<D£ofj:mi±ttm£LT}%, -mmiZ FeN, FeCo 
[0018] 

^StttTOi: L- T NiFe, CoNiFe, FeCo & Z % & ^ ft 
D , une ©att^mfci* >y+Sl:io TitKWffim fc/^M ©/\° ^ - > « 
fiJcT« 0 NiFeTte, ^ © !fi$ It 35 £ Fe U y ^ (5 0%|^_h) tt5 



7 



otT, i. 5~i. 6fX7 (t) am^n, imm^Ltzm^u > h o- 

;* y ^ffifc ioTlttl^Mt^i^td CoNiFe §ffl^§Ct^f^I$ 

nxv^sds, i. 8-2. o Tmm©a^.'i4tgL^#e>nfe^ 0 w>^y§fco 

8 0 - 1 0 0 G bgScMfHS^S^^iL/j;^ it5i, 2 T@S©i«tlfniK 
[0019] 

5fc#|jln^;V*2Jifllifitrsc:i:^fTt>nTH*. 2H«it0*JKn 

-r^wr^nuc^ 1 «@©i*jKn^£?«LfciL 7*n^^nfift 

[ 0 0 2 0 ] 

5-5 5° ttst, xn-f/w h#©^2pfe«^s^ i mgvmmn^ )i(D 
ftmm&T?<Dmm<Dm£2fe<D 6-8 umcMfcw-tt, ^ 2iioii3^jy 



/ 0. 5 umtL, ^fT!l li©n^;i/ililft§2lOll3^^Mt5 
S^fiST 3 £ £ fcfc 0 , *JK 3 S^Stt 1 1. 5 ^m£ft-5o Lfc^o 

[0 0 2 1 ] 

»#ii*ffl©R#^*JRl»^^y K<0«»Ifl:O/STraJS^»*. TfcfcS* 1219 

fc^TJ;^ fc, T«-;H 0*5i:tf±g&#-;i,2 l ©, t»mn-r;n 6,19 

ML MSM^^ F®M£t3±^DB#f!l5 (Flux Rise Time) * V ? > ¥ 

g ya>y7f (Non-1 i near Trans i t i on Shi f t :NLTS) (Overwrite) 

09 »l3-f)H6, 1 9 ©, T8P#-;H 0 & £tf±«-;i< 2 1 tiolfflttl 

ffi 

3 [0022] 

<f 3 £<hfctefillgj&**£. -T^to-S, f*J8l3-f ;koSE tit fll*fi<*r Sfc 
»«©rl5^i!£ffl^Tfc, »Iirw ;!,©;«£« 2 ~ 3 fc$iJ|5a$ti3©T, 
rW^Uffcoilifc 1 . 5 /zm «k D fei<TS H £>5*T#&V>. ^laiDfen^ 
;i/#HI#:©i|S^m<T5£, MiaoTGMTll 5 ©#tt^{hf 3Sft# 

$?>fc, t»#-;h o^±M-ji/2 i %MstiT»3su, 

3>T;HBLc *@<i-5fc«, n-<JH&igfls©IBI|SB*»<*rs^5***5. 
[ 0 0 2 3 ] 
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y- HI©±fc^j|Lfc7^ hL/yX hliif j^Lfcinrtl:, <y~x:7 7 

3^JH0#^^^LT, «x.S*7J^ , >^ffil^-ftyt-A5 
[0 0 2 4] 

> ^ $ wtm vmm © v , ns^ © □ >r ;m m ™ © & &m z. 
sot, n'r;i/#iu#©mi¥i*»<*rs^4:*tT€r^vi. uci^&^^^s 

Lck^tLT, 5 ~ 1 0 0 O^SS^T'ft>t-A5 U >^£fT? fc, !7 ^ h 

fU #: O P B 1 ^ 0 . 3-0. 5 £j£< LT&O, m«kt)'blfS<tStl4± 
[ 0 0 2 5 ] 

l o 



[ 0 0 2 6 ] 

L T S £ 3$C«-r £ £ ft 
[ 0 0 2 7 ] 

J lin^jH 9 a*M fc^j&£n&< flIAfcJ, 0. 
[ 0 0 2 8 ] 

5 5-4101 2-^^fgfctt, *fe»JK£:frbTfg 1 *J;^20II3 

«©H7il:}t S 1 «B©*jKn-r;KZ)S l *«fcrX® 2 olln^^fl^fe 

«t x m -77 [r] fc ntifctftftn & & ? \z b TtrntfufiT* s nx v> a . b l s , 



w\z^xi7%Mf$v, mmm<D, m 1 onm^^ )v^m<D±.\zm^nx\^n 

^ 1 ©SJln^;^^©^©^;^^©^© 

[ 0 0 2 9 ] 

6, 191, 916 * .fctf 6, 204, 997 IZ&^X, Ml © ffJSil 3 -f ;i^SB * v — Fl^ffl^ 

;u¥8B * ® s ?m *mm b t ^ § . j: © j; n ;v o saigas t «t n 

[ 0 0 3 0 ] 

H 2 ©f*If /I 
Stt57*M/J?XMgeffl^T^50T, Hi C^ll 2 olln^ 
SgSI^MtMt^utttftf, L fc a* o T JfflJfc © n -r jvm M # © Pal © X 

[ 0 0 3 1 ] 

t>*>, ^mfammiz, -w^vuy*-*?-, miz^^-^-^^uyxm^<D 
mnn$~>(D&^mm?tx^%tctfn^ < z\ t^isntt^. # 
« ft#ft & ic±f ?« $ & i&ga* s # , M t fc« © © £ 

1 2 



(7? is t ©^ >wm$. l h h § a*, ,d © «k 
5 * - > % m m \z^fot & <D&m& u v> a<, « © -era an t % o 

[ 0 0 3 2 ] 

m m (D m m 

[ 0 0 3 3 ] 

^iWclIilA'; FfeJ:^^^M«JjMM^^ HSIittl/i^tSfe© 
[ 0 0 3 4] 

safeSbfcwmm^^y ^^^m^^^mizmm-r 

[ 0 0 3 5 ] 



mmmfaoimmv, mmm 1 s^ztm 2 (Dmmm^^mtm^nx^ 
ttjiafg 1 2 (Dmmm^^mcDmmt, mmwm<Dmm\zMj%z 

[ 0 0 3 6 ] 

tuiES{*©sM*3i:^ttriE^ i (Dmnm^¥m<vm\zmi$2 nrzw^ommiz 
% i ©,mm£M-f sxst, 

Si, 

tufs^xx h s^ii/fc^, ffriE^ i o)mmm^k¥m(Dm\zm!$t£fitzWB : £ 
^0iti> la is as i (Dmmm&^&v&miz&f&znftmmm 1 ©lemi^ 

fufEi! 1 0Wm«B^¥^0Mfciiifi5t$nfcGngPKiis6jX^nfe1Slfc0^ 2 © 
[ 0 0 3 7 ] 

% 2 <vmmm$k\t cu-cvd tisE l- d , n 1 fe^m 2 ©#««b^©^^*^© 
1 4 



MM* >^TfJ$t5 Ziiifi-ZZZW, Cu-CVD Oj^f"; ^ #A 1/ - v #m 

*M^$K, MJH^J5V^2 CD»tliS«tl-^fctt, f?2© 
mnM0k& Cu-CVD TWt5^*Sfi^, 
[ 0 0 3 8 ] 

8§ l 0S*^-rsiHl8|JSiiiifiJtTS«J;'5 fcWIH£ilv>T£iI 

sn, n 2 ©i©£#i-Siiit©f§ i (Dmmm^mom 1 
tuis^©*®^ tusafg i coipgj; o t>j£^f§ 3 ©fis^r-rsiafflj*iii3t-rs 

g ttisa*^©^M*3 £ ^lutein 1 & 2 ©mib^h©^ 1 ©«m^^ 

on 

O foEf! 1 cMiffllT^t. tuia^ 1 ©#itffl^i¥©f! 1 ©#«»H&¥gB 

ro 

of]; 

□ fulEfl 1 ©l£,M©_kT:&-?T, fEI 2 ©#HfE;fei?©JI§ 1 ©»M^#g|$ 

#? i 0itit, it$M ^^-T^^^tifes 2 ©»msi&^t?2 

II^©f! 2 ©#«*ffl&¥gB£, 

tfffSH 1 ©#Hlffl^l¥©ff! 1 £±0^ 2 ©*miffl^¥^, fs§ 2 ©#«8B&i¥© 
IB 2 ©*miB^¥i$©M t, iitJf&Ji 2 £ T#tfi£ $ ns ^-^fi 

®£^£nfc85 3 ©MM^ 
* * x. § *> © T 35 § c 
[ 0 0 3 9 ] 

£ ©£5&#mA°^->£Mt-§«W©^&«, 
2 ©4i£#T <5m&©fg l ©#m«ffl^*KRB*B^T^fi!ET*i: t%iz, mum 

1 5 



tfrfs^f*©^®^ j;^tffsHn i fei^ 2 oiii^oiiici i (Dmmm 
t, 

tc wB&mfrmizm&z izm 1 c vD^m^t^umt. 

t^2 (Dmnmzmm* 
Mia^ 1 aj;^ 2 ©widsl tffiam 1 *5<ktff& 2 ©#mffl^cDS®£«e>g§ 

l ©MMfeJ^jtufEff? 2 ©iilS, fulBfl 1 2 ©#*IEB^©^®^ 

tuiE^ 1 (DMm.M-zM&isnfcm.wtoim 3 oiii^^Mt^ttfei;, mis 
m 2 ©#«se^ow{iHfi)c$nfeiHjgf;i*ifcs5g$n, fn^cvD«j 
nfcjg 1 vmmmt, nm* v ntcm 2 <z>»itit£it£? 2 jstiit^ 

mom-w-mmtizw, 3 w^^m^ff^-r^ifs t, 

[ 0 0 4 0 ] 



l 6 



j^sti^ i o#iit, mm y+™sn&i 2 ©^nmt^o 2 mm 
mum i s^ss 2 oiia^j^io^t^^oi^jion^jp 



1 7 



[ 0 0 4 1 ] 

z.(D^^t^mm\zx^mmm^y fi;*^ts, mum 1 ©iin^M 

tH$©zi< ;i/#tHUfc£fti0«#M tulH^ 2 ©SJXn -f © n -r 

^ 1 O^SIt© 2liltt50^lT&5. Z\(DM&, m 2 Ofln^^ 

¥8B©n>r h ^ y # tffit&ffi t ®m om^um-ftm < Mtft $ 

fcMmmmm<vmm\z, o. 03-0. 2 5MDtf§©^iT^§„ 

[ 0 0 4 2 ] 

c:© \z*%w\z x&mmm^v Kfc&^-cti, mtmm^-( )i*m 1 & 
2 ©i*M3^;p#0i$£^t«u m 1 ©tnii^ ^-^©m*©^ ^ 

mmfaffl © mm £ n >f JP#[sM*© rfi £ 0 # < -r 5 £ 1 t «fc -o T, d © « 

& © □ -Y J 1/ # IlO flc HO 13 2 © $ Jig 3 -f ; 1/ ># ffi © Hi & © u <i ) I # IeO # £ #g lf< IS £ ^ 
bTgEK^-ftJfciEB-f 5 £ tifi-c^, z\ti^m l *;J;^fg 2 ©#JHn<;i/#S 
©n^^^tHftPUCf^Pg^^^^T^^ <t5 H £j5*T?#, Lfc^oTMl* 
g<t§C ^©MH i: bTl$u^±^ D WNL T S #tt^Sta 

[ 0 0 4 3 ] 

^mmiz^&mmmww Fc^^xii, 191am 1 2 ciin-rw 

SB©P3Hf ^n-r;i/#HIflc©WRS* 0. 2 ,a m UT, ® \Z 0 . 0 3-0. 15/xm 
tt§©^fll!S?)o ^ li^©n-f;i/#IU#:^®^^§ 0 . 0 3 jtt m «fc 

1 8 



%.(Dn J )V&®foffl<Dmm% 0 . 2/imKT> HCO. 0 3-0. 15^ti< 
±jZt!Lfey ^ UiJitSim 6, 191, 916 *5«ktf 6, 204, 997 fcfjl^^nfclill 
[0 0 4 4] 

$ 5 * SB W Sit Hfc^viTtt, ffiKTffi h 9 v 9 i 

^±gKh7 7^*-;^R I E (Reactive Ion Etching) \Z «k 0 g Sl^W CJg 

3 0^jgT»-5. ±fflJ h7y^Jp-;i^*«fc^±aJ#-;i'tt, FeN, FeCo> 

ffl! 

%l CoNiFe, FeAlN£fc«FeZrNT^J55cU TSKh^y^-JW^ FeN, FeCo, 

m CoNiFe, FeAIN, FeZrN£ teNiFeT^j£f S <D ifif? jf*T? & S . 

f 1 CoNiFe, FeCo, NiFett^ >y ^li i: ITMI. FeN, FeCo, FeAlNfc «k FeZrN 

5 [0045] 

01 

5 IlilfSIit, 



1 9 



n-f ;i/¥8R©«#©3-f i!ufET«-;K Tiih^y^jj?-^ ± 

5 MSg 1 OitJI^CVDt^tSIit, 

1 fccktfSB 2 ©III, Iffian 1 o»j»n^;i/^SRon-f 
©§S®£S!5 Jg 1 ©MM* J^ffjfEIg 2 ©MM£, fufEfg 1 o»K3^^ 

3'T;i/#|pifl£©Mfc@ifig$nfclHISI5rtK:iailsnfc^ 2 ©*jg|n-r ;^^©n< 

2 0 



xny&t;hw*m\&i* j &, mum 3 (DM&ttnm&&tfL*? znm tmmz. z. 

(Z)l3 0lttTOl§«t§Ittlffli:j;oT, mmm l £J;^:S!2©l»i|n 

2 ©113^ ;i^g|5©ftj}^©lt^Jl©n^;^[^©^©3 >^ h ai5 i cd 
§fMWl:iit?)fl 1 ©>^ >/l@BIS43J;^ffi^©^Jjin-r;i/^^(DM^)lI© 

jv^tn#:©^gi5©3 >^ hsutm^wicgEi^^nfe^ 2 ©^ w^seu^ 

[ 0 0 4 6 ] 

£ © £ 5 K: J: ^PfMM'x ^ H ©S^>7 &©£?}!& flMM V>T 

te, fti!Sff! 1 ©}*it=3^;V¥i$&f!©m$M y^TMU f(rE3i2 ®i$J8£n-'r 
J^¥8&©f§ 1 ©MK£ Cu-CVD TMU£§ 2 ©#®I!£#!©€$M yJr-VMtft 
t§„ £ i2©^tI§«Oti^y+T?Mt5it, frffHJg 1 ©# 

^© I/^X h^^LTl 1 ©#mSI*M^ v ^^«ffi^i±> g§2©#itjm 

£©11 1 ©#HM©SHJ LTl^S^©iI^&P£iHi, ^ft>5'J>^, 
RIE#fc M'fly?>^ MM&£Vite#:M#£J3^5^Xy h 
X y ? > ^\ £ M^SIM * -C © m»x y ^ > Wff 5 © T 35 5 o 

[ 0 0 4 7 ] 

&rc.m 2 ©»ll3^;i-^^©n^;p#0#:§«^l-^^ 2 ©WHfi£^j£l^ 

X ^ 'J 4> 4H4 X 5 U £ jH Vi £ c M P , ^^->tf-A5 1 J> ^ x/\'^X7f> 
tff&EV) H ^ X v^>^Ttf o D , CMPTK^Lfci, F5^i7f 

[0 0 4 8] 

2 1 



m ^ m © n -r )vm m # rm j& v , n v ? * * v ? % m&? % mmn> \zm % ia v> □ 

[ 0 0 4 9 ] 

^IBJtiSIMlA-y H©Sii^feC^^Ttt, ffffHx^^>^iat*3 
V*T, tulHT^ h 7 y £#-;H£flSfiJcLfc&fcR I E £ Mtt T Iff f E y h3=* y 

TiiLt h u kmitz-tfryTy'i x > hi?)g^t§©^ifiT^§ 0 £©« 

h 7 y ^-;V©«^:/5 y* n>:*-y*- bTfc^fr&TIEflgK: 

f-fc, miW,3<Dm\±ttmm*¥eN. FeCo, CoNiFe, 

FeAlNt;fcte:FeZrNT^fiJt U b y y O z}? — ;i/£FeN, FeCo, CoNiFe, FeAIN 

FeZrN^fe«NiFeT^^-rS©^$fjiTf^S„ £©*-&, CoNiFe, FeCo, NiFe 

(^7«tbTMb, FeN, FeCo, FeAlN£> <fc OTeZrNfci X /t y *jRT?gj$ 

tS:i^T*t§. £fc> Tg|5 h 7 y y #-;i/*3d;^±g|5 h 5 y 9^~-)V*Wt$L 

t§fc^0RIE$, Cl 2 , Cl 2 tBCl 2 ?^^©^^*^^X^^'& VtzM£ifi7,& 

§ V i C 1 2 Ar , N 2 ft £ © ^ ffi tt # X £ g # L & ^ ^ # X & £ <D M ffl M * T\ 5 

0 o C^_k, #i! 2 0 0~ 3 0 0°C©fS^Xy ^>y*MTfr 5 <D tflff $> % . 
[ 0 0 5 0 ] 

£ ^-CVD m*. 1~2 Torr ©Mffi^ Kl&^T, 1 0 0 - 4 0 0° 

C©?SS, Wfc 1 50-200° C ©MKT, A1(CH 3 ) 3 f; & A1C1 3 H 2 0, N 2 , 
N 2 0 Sfc« H 2 0 2 t^^St:8friMCflft5 7 h 5 y y" -V-feTfl^^ $ tl 

2 2 



& M J± AI2O3 ■ c vd m £ f % © a* a& \z ft m x tb % c in m \z £ s a 14 « *4 © # ft * 
snu 4oo° ctbTiii^i&^ o©i5iaT> it&«©iU?£-» 

< L x fe x t- v 7° # a* 1/ - v \z m tl X V^S £ £ % \z mm m 14 © & v> m m $W $C 

m m <d m ^ ti m m 
mi a, b~8a, b«, «®i^i»iima7 F*mm-r%m%.oxm 
%^-?mmm ; 

ei 9 a, &%iC>m&mnmmn.^v wmtfL&^-rmmM&kwmm 

HI OA, 10B-16A, 1 6 Btt, #38381:: J:§I^IiIIgA7 F© 
u -#iJ£®iiT§JI&©Xg£^t-»r®EI ; 

g 017Al5j;r/17BH Ilfei«i2 ©^Iln^jl/^St, £nS£8ig£ 

OJ T§1 1 2 ©~X-v >A@EfU©@EM£^-f ¥®E1& «ktf0f®Ei ; 

hi @i 8 a, 1 8 b~2 0 a, 2 0 Btt, -en«i*cDji^©x@&*-r»rBia ; 

9 T¥ffiEI ; 

|! El 2 2 ^Olg^/^till ; 

CI 123~3ltt, *^^KJ;5#m/^->©«^77^©-*Sg^l©jiI^:©X 

ni 

xuz^-rmmm ; 

El 4 2 ~4 6 fct, *%WK«t*S^^|»JK«M^!y H ©^ 6 (DmMM<DMfr<D 
[ 0 0 5 1 ] 

g g S 1 gj © m m 

m 1 0 ~ 2 2 *fe«K:«t**'&Si»Mffl[^'S'y F©f3 1 ©*«!l©JH&© 



2 3 



^©^^^cfctX^CDMjt^^K^^CDfeCDiS^IWlUT'S^o 01 OA, 10B 
\Z^t£?lZ, AlTiC£ 0 j£5S« 3 1 <D±\Z, 7 )V 5 ^- £ D f£ 2> 3 2 £ 

#J3 ^mCJUfffciMU $ Bi:fOill|^tiiLl0GMRA«; K 3(S ? *f *T 
£$m>— ;P F£fT ^fe^lc, A-vn-f «fc D J^TS&v--^ F13 3 7^ 

2-3 MmClUCf^tSo 
[ 0 0 5 2 ] 

Sfcfc, ^X77i#0±[:3~4tfm©lf07;RtI§I^b, CMPfc 
ioT¥fi«§ ^iTT^y-* Fil^ftttiSMoi^T, 3 0 - 3 5 nm 

til Ltl 3 6 U7 F^7(C ioTMtS. ^O^, 7 Jl^ 3. © X /Vy ^ 'J 
>^fc J; 0 ±fy-;H^^t 7 7°1 3 7 § 3 0 ~ 3 5 nmOlfC^L, 
K1GMRA7 Fif ©±B5I^,y--)l/ 3 8 ^Jl~l. 5^m<7)ID¥ic 

[ 0 0 5 3 ] 

W t ^Sl G M R ^\ y FSt^©H££ti77 ^P© / -f X£ WJ±TS fcfc © 7 

;RtJ;D^S^il3 9S^0. 15-0. 3 /inKDlJICjg^lfci, |E# 
ffl^y F^TaT^-^fc^J&TS^ttTO^ 0 £ 0 . 5-2. OjimOJgl 
Sfc^tS. £©«14#M4 0 NiFe(80%:20%)^NiFe(45%:55%), 
FeCo(67% : 33%)&£ ^teCoNiFe (64% : 18% : 18%) <D * y L fa 

0, FeAIN, FeN, FeCo, FeZrNfe t'O^^y^Itf^Tf #011 
CoNiFe (64% : 18% : 18%) O^-y^lTf^TS. 
[ 0 0 5 4 ] 

Itttf«4 0 ©±lc, CoNiFei; D^§itt^f4l4 2 



MM 4 1 «TSI5 h 9 D , attWMJK4 2 MttW 

T£©£|iW£/Vy^* y ^KfctfSaS 1 ®fS&8R4 3 a £^fi5cU 
114 1 &MJ$-f&(Dtmm\zM 2 ©*jt$|g|U 3 b 4i^t§„ 
[ 0 0 5 5 ] 

siMiiyj^ti vi$z>mmm4 4 * o . 2 u.m(omm\zm^.h, 

£ ^CfOiC, Cu<fc9fi£3>"- F14 5 £ 5 0nmOlJ!HM1-§o 
KJi4 5<Z)±K:, J5r^©W© V-JTs Y x-X ^ £M Lfcm, QM* y*r\z£K) 
m 1 VMBU-f )l¥3 4 6 % 2 . 0-3. O/zmClJIt^^l, 
^7 ^iJbiliJi bfcv- MH4 5 £F££L<, $5)13, MM$I5J;5i:7 

;Rtifeii4 8$o. 1 timCDmmizT&tfLLrcm^&m 1 1 c^-r. 

^0 7;Htlfe|!l4 8 O&JPfct, 0. 0 3 - 0. 2 5 (imit5:t^T 

-<;Vt@#:l(D7^-X§ 2 5 0 nmP^Ttnt, SIHJ L £ Fll^-f ^ > 

&&%><D\zttl>o *mWT~te^:(D£of3immfcm$iLfe^< 1 TJl/5^-|fe» 
14 8 ©M®* 3 0 nm £ 0 fe^ < i:,Cu-^ y *T7£fi$Lfcff§ 1 0fl3^ 
46i, ^KCu-CVD^tf Cu-PTJE*fi£3ft5^ 2 ©j^j^n < C M 

p ii$t§in, d n ^ o mm n <d m -c«h t s^^sto 

[ 0 0 5 6 ] 

0 < fl^fi5c£nS£ 5 tC, SB 1 omWk^^ )l¥3 4 6 ®^^jflCD=i^;l'#[El#: 
tIfWH4 1,42 tomcMiw 1 *5j;tff& l $3«fctf3S 2 ©f*JJ1©h^ 
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mmfctmi&Bi 3a, 43b t©m©MBBW2 =£m©sp^©ffisi©i|iw3 cfc o 

t)jA<^T^<o W 1 =W 2 = 0.18 mm* W 3 =0.08 /imtL, ft^ 

Hmf£ftfe< *%W\Z$$\,>T\t, £©HttO. 1~0. 
[ 0 0 5 7 ] 

^©J;5fc, Wl, W2>W3 tt5IfiHKTOiOT*5. ±izELfeck? 

til i 0ii3^j^ai4 6 %Mf%-rz>mznui?x h^x^s^ts^, -e 
K-rnst, «tt»fl-jK4i, 4 2 osiii i ©#«t3'f^¥au4 6 (Dmw-m 

©n-f ;U#mfri:©M©^^ — ^©HWl &2fc<&D, hYX^^ir- 

4 3 b (Di^mtm 1 ©f»«|n-f 4 6 ©*rt«©n-f ;i/«Isl#:t©M©7, 

^ — X © ffiW 2 3&»* < & * c £ © «fc 5 fBW 1 * 5 V* ttW 2^5X77^^>h 
*if»<S:5t, mzMtfaznzm 2 ©^Mn^;i/¥g|5©n^;i,#[ii#©fl^ 



CCS 

w 
o 

ill 



ifi ^ S # T © 3§ m « , ^ICi^T^f y f IfiftM \zBt>/v T-fH® « 
tSEftfr*^-;^^ (pole protrusion) © P^M^fH Z. Z> mtlifi%> % . iilfc 
«k5fc, Wl, W2>W3tt§CitaoT, II 1 0fl3^f ;]/¥g|U 6 
6Etl)S0^y7 hY7^©tiicW$otfe, IS 1 ©filing ;i^g&©j| 

9\-m&£&&pim azi^f Km® from tfiwtfe ems £ o :ti»ft< &o, 

3-r;i/^gi?4 6 ^f^tsii^ ©jt^jn & «fc ^*rt3©n-r )vmm& tm®. 

1, 4 2^^^ill4 3a, 4 3 b £ © ffl © SgSt^ft < § £ , ~7 * 
Y «J 7^77^ ©»^9#fc^n^©attMS-3143J;^*l&^^e>©SW^ / >^< 
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[ 0 0 5 8 ] 

TVi& 0 TfcfrS, Hi 1 tefclrST, ffi&BIU 3a, 4 3 b 0X7-^7 U >^ 
[ 0 0 5 9 ] 

*MTtt7J^t«il4 8 CVD(a^T^j|t§ 0 tfcfc>£, ^I7y 
£«§UfcCVD5P^>A*£l~2Torr0MffittSlKl^t3, 1 0 0 -4 0 0 ° C 
® fifiT < Al(CH 3 ) 3 SfcttAlCl 3 i:, H 2 0, N 2 , N 2 0& § ^ «H 2 0 2 1 £ 3£S ii 

5©##ifiT&5. 1. 5TorrfC«I±U iSI^ 2 5 0 ° Cfcffiofc 

^■v>A't, 7j<^ (H20) tAi(cH8) 8 *«?i l^wt i mcDm^x-mm^^xm 

l±7)l^±-CVDmmm4 8 ^f^tl,. £©<J:5fc«£E7;i^^-CVD*e«UK4 

f>Jj&#<&£. SSfc, 7 )V^i~-CVT>mmWk4 8 OS®^#:tCu-CVDIl4 9^ > 
5 0 nm^ 5 0 0 n m © jUJ? L ft t$T * 11 1 2 tC^T, 

[ 0 0 6 0 ] 

$ 5 \Z, Cu-CVDI4 9 (Dtlzmmon^-XDUVX b 5 0 
Cu-CVDM4 9^y-FltLTffiUT, II^Mitoifc^* MJ V 
^77^MWili©l»^^| (^|, C U -Pltit§) 5 1 §2. 5^ 

[ 0 0 6 1 ] 

^y>; h 5 0 $»SLTCu-CVDl4 9 WWtlffiSt&t, Cu-P 
>^£MLT«tfJLTVi*Cu-CVDfit4 9 * L &«T * SI 1 4 fc^T. & 



MtftLtzfe, mon.m*y*m cu-pgit^Ts) 5 i±©& stumor 

^^lI^CMPTTOfc-f^o CMPilioTTJKtMS 2, Cu-P 
I5h Cu-CVDJH4 9 £ <£tf 7;P5^-CVD$6igtI£4 8 £M bTSM <h 
bfctl^ £EI 1 6 :CCMPB7J^'JX7 U^^i4X^ U C 

MP ttS^, -f t > If-A 5 U >^XA f >^S^'0 F 7< I 

>^TfrofeO, CMP Tffi < P£SL fc^, K7>^Xy^>^T«MLTf^ 

[ 0 0 6 2 ] 

dcDcfc^ ir, cMPia^i, m i (Dmrn^-f )v^m4 e , sttt*mi!4 1 , 

f§ 2 ©MUgM 3 b , x;i^ 5 2 ^iffi^tS £ £ fc, SlClUn 

-f;V¥^4 6 <D^IC7^5:f-CVMiiil4 8 SilTl 2 (DftSI n -< 5 
3 ^gBS^WfC^j^^nfc^^^B! 1 7 A<D«@i3 J;^ 1 7 B(DlifT®!2I^ 
L, U 1 7BTit ^»II4 4 43<fctf4 8 «7tHlT^ b T & § „ 
_k jzE L 7fc ck "5 , Wl, W2>W3tL/c®T, ^ 2 0 n -f ;i/¥8B 5 3 
©ft^^On-f ;i/#IUfls: 5 3 a&£tfmfaM<DU^ )im\v}fa5 3 b©ipS«> ^© 
fife ©n -f JI/^HH*©*! «fc 0 %Ja < &o TU5o Sfc, ICSHI!:^t5n>^^ 
hg&£lgfiRT5*ft^©3>r ^#0#©«BR4 6 a©iSS 5 CJ£< IT* 5. 
£fc, lio-Iln-fj^aM 6©I^Jl(Da^;i/i@#:0iSitaiL, ill 

-i)Vm®fc%. m\ZjVf%~tZ>i?^ >AEi$iMTH 2 ©gL&A^/ H£T#<ff 
2©Si64^> #§ 1 ;k¥S[54 6 tEPf KL^fiSfc-r*. A* y ^ 

^ y ^§tf^-r5«'l4#l4J; «9fi&3*S*&g|5 4 3 a. 43btll ©fin^ 

¥sm 6 (Dmnrn^n^ )immfet<Dm\zuT )i^^%&mm 5 2 *iot^§. 

[0 0 6 3 ] 

IS 1 £«fctffg 2 ©fflln-f Jl^SB4 6 :fc«ktf 5 3 © , ltttftl4 1 , 42t 
flSM4 3a, 4 3 b £Tffl*n£g&#©*®&, ^ ft E*^ © 85 # © ipg «k D fe^ < 
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3^ ;i/#fflU 6 ®IS^©n>r;P#0fl:Mfc^fiJE$nsiHlffl5&Jl«)« J^fc, Cu- 
CVDM4 9 £JMU $^:f©±f:Cu-Pl5 1 MLT^5^, H®&V>|H] 
S&Ttt, *©fflga>£©Cu-CVD©j£g©fcfcfc, MfciCu-CVDJgU 9 fcttT 
Sa6n *^ ffi©£^t!affiTfci:Cu-CVDl*4 9/*frTfci*lfc5nf\ J£D&1> 
SB#fciCu-PJgS 5 1 C«toTI«)5tlS^i:k&5. Lfe^oT, m 1 7 B©»f® 
Hfc*-r«k5fc:, iln^^0n^^#@#:(7}|i©i^^«, Cu-cvdM4 9 
^T^$*1T^3^\ *I©j£V^|S#teCu-CVDSU 9 tCu-Pl5 lt« 

[ 0 0 6 4] 

< ;P¥g|5 4 6*^^5 3 0«P«g«0 3<;p#|p|ft:©j||fflj§a|5 5 fc 7 ^ h ^ 
[ 0 0 6 5 ] 

fijc§^tt#l4Il5 6 £ 1 . O/imClJIHIIU 3 5fc*©±fcCoNiFe.fc0j£ 
5itt ^ 5 7 * 1 • 0mOJKJ?fc^f «.*MT?«>S8tt^M5 6 £FeCo 

FeN*fc«FeCo/FeN© 2 jST^i^-TS ^ i feT^S 0 ^©f£, 
7* M/y7 MI 5 4 £|5&£T<E> d tfC ioT, ^ 2 4 3 b , f§ 1 & «fc cJt 

SB 2 ;i/¥SI54 6*3«fctf5 3 ©ft ft Jf © n -f ;p#i§itf:©ss!SB ©±^ \z M 

JS$nit^7;H«Sl5 2^j;OTtt^^Il 5 6, 5 7 £g^fKj fc^Sc L 

[ 0 0 6 6 ] 

Itt«»l 5 6, 5 7 *^J^-r§©i:^fI#fc, H(!)ii^^4 
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6 (Dmftmo^^ )vmmfo<Dnmtm 2 ©Mn-r jv^bs 3 ©n^©n^ )v 
mmfaomt t zm^mizmm-t & rc® <dw, 1 ©s?^ >/mmt, m 2 ommn 
■i 5 3 omfamon^ )vm\*\fc<Dmu*. ^^sutsitsfc^og* 

/ty FCjllfSf^o^ 2 ©^t>AiefiiS, $£tt*mM 5 6, 5 7 tin D 
¥35 4 6 <D*ftJl©3-f ^#m#:©£ffiH$ 4 6 afc^JdcSft&n:^^ h g|5 4 6 b 

tmmv, »i2©ii3^j^g 5 3 ©*^jgo3-r;p^iHi^ 5 3 a 
giuc?«$tifcn >^ hgii 5 3 c tm$t%m 1 ©yt >mm q 1 -ss 
&m 2 omma-f )V¥ffi 5 3 ®«i*jji©n>r 53b mmwizMf&znrc 

3>^^M53d tSEftftf *^ 2 C^t >A°M 62$fW§ 0 £n £ © 
J* >^M^6 1 ££#6 2 «, 7^ b^t7 7°,iil5 5§iMT7;P5t- 

Q CVD*fe*JK4 8 <D-t\ZMJ$.ZtlZ> Z\ £fcfc5#t, g] 1 2 ^^©T^^-CVD 

dp 

|! ^©iS^tt, z\nt~i$m\zM}&$nfzM3 ©gen 6 3 woti 1 ©se/S/^ 

;i/¥«U 6 t|WJB#^^^$ n&8§ 4 ©@EI£ 6 4©n>3?^M6 4at7;R 
t-CVD!4 8 t^^LfciSP^STSMLT^ D , £©fg4 ©M 6 4(^2© 

[ 0 0 6 7 ] 

tt8Sfe£*l« £ ff§3:fe£t/|g4©^,&/Vy Fte, GMRifCtg 

>/tBB«S6 l*3«i:tf6 2£, ±«-;i/£«J&TSatt*mM£ffi?)&t-&©£:|W| 
^i:^fiELTV^^, rty^t y7£a*/£T5«»fflU 3 a, 43btSll5 
2 ©*JRn-f;P¥8B4 6 33 «ktf 5 3 jH© n -f ;P#H]#;©3$^ £ ©Pal 

H7;Rtl&iI 5 2 ^tfciO, f§ 1 *$<fctf& 2©yt 6 

l feck ££6 2*s«H&8U4 3 a, 4 3 bKS«iLTt^«l:S»tSO*t«!il:l» 



O 

ni 



3 0 



[ 0 0 6 8 ] 

»15 6©±CCoNiFe^t)fiJc0,m^O/^^->***rSBaHt**WJI!l5 7 £2- 
5 6 BC1 2 , Cl 2 &£©M^#Xliiffl|?l^-?r\ 2 0 0 tO^StR I ET 
\zy * h/^->§MtS^, &5 2 1 H^*T J: 5 

o 

a jEat*^--A*-3- mk6 6 

\j • [ 0 0 6 9 ] 

I #3B§BK:43V*Tftl, ±i£Lfci§M4*mM 5 6 , 5 7 SMMilii LTtS©l 

US 

, H±ffl5 f7>^#-J^Mt 5R I E£, BCl 2 ^Cl,&£©ift3S*#;*lfcVifci 

CI 

S 50~ 3 0 0 t, 5 0 - 3 0 0 0 C©K?ST|t5 £ i: TRIE© ^ ©PI 

pj ttm%><D%£.%V3<z.t&T?%z> 0 zw^^t^ft^n 5 r i e£?t5 n 

«fc o TFeN, FeCo, CoFeNife £ © g fc> T ffi ^&%aM$L&BZ 5tt5 St'ft MPA £ 
[ 0 0 7 0 ] 

±aSh^ry^#-;P**^f *J»tt»WJBt5 6 SFeCo Tffi^Lfc 
CoNiFe^NiFe(80%:20%)-^f&fnM^ffi 0 M V^SEtt & -5 NiFe 

(45%:55%)&£©* y ^MT^J&LT%&1^ ittWl56tt, FeN, 

««^©lfe,1Wi:/\ 0 --7n^^H©Sltt^|4Mt5^ic(i, »ibfct)©Tf)S 

^©iMZCStC&^T^ •?I77^-t^tJb, uo;\-®lffi$5jfii 



3 1 



[ 0 0 7 1 ] 

^- FI7 2 £ 5 0nm(Z)IIJ¥t^^L^©±f3j5f£C7)^«©l/v^ hTXy* 7 

ti;int;MbT^< 0 mz, mm* ~ox% i <Dmmm0k*m i 4 * 

0. 7-1. 2 Mm®I)fi:f^bfeI, WyXfYX^7 3§iSl, $ B \Z 

jj- i * t fc y - F I §i£ U TI^ ® # ti i L fcif $ i 2 4 SC^To 

5 [0072] 

Si @2 SCStiyiC, tiifr!:, 7J^t-CVDEll7 5^0. 1 

Oil 

f bfeC VDft >A*F*ggPOJE^$ 1 ~ 2Torr©MJ±tttJt 10 0° 

pj i&KT, H 2 0, N 2 , N 2 0£fcM 2 0 2 A1(CH 3 ) 3 $> % Vi teAlCL, <t § ®r feW 

P T, *@SS"Tfi« < LT!)i^^\ 1 0 0- 7 0 0° CttSOMi 

[ 0 0 7 3 ] 

0 2 6 tlitiotC, 7;P5^-CVDffiltm7 5 ©gtffi © #miffl^ $ M 
£5 h^X^ 7 6 £7B?fiJcb, $^fc@2 7 fC^TJ;? 

tC*®^r#:ty;i/5 ^teftll 7 7 $ 0 . 8-1. 5 u m©SIJ¥ fcJBfiJfT 3 » $ £ 
tc, 12 St^ti^C, 7JV5tiS!7 7^J;i;i/yXh7X^7 6^CM 
P fli^T^liCiiUfci, l/> ? Xhx'X^7 6 £*>X>y M>yf>^i:±0 

iSbfcif$0 2 9 i:it. 

[ 0 0 7 4] 

fe^T, 03OtitJ:5l:, *®£#KCu-CVDjgl 7 8 £JE*fi& U 0. 7- 



3 2 



i. 2 umommizM&L, m i <Dmmm^^m7 4(Dm\zm^^nx^^>mm 

& Cu-CVDTiS Sd § o *5t, Cu-CVD«7 6*CMPI:«toT, % 1 ©«miffl 

fi&Sii:yUn>Sttil8 0*1 //m©JRJ¥fC}MLfctlT£0 3 1 fcj* 
To 
[ 0 0 7 5 ] 

#09tki, as i &&ztn 2 <Dmmm0k¥B 7 4&&U7 9 <D^mmm^<om\t 

^L^%<DtLrcfiK Cu-CVDM 7 6 \Z «fc ^ T7«£ n^itl^^Mf® 
Sj [ 0 0 7 6 ] 

Hi 

|, S«©±fC, $ 1 *<kOti 2 Oitl^iOi 1 * iCJ!g 2 0»«i**ffi4^ 

[ 0 0 7 7 ] 

gl 3 2 SC^Tck-5 fc, ¥#f$S«8 1 ©SMfcCuJ; Dfi5c^>- KJ8I8 2 £ 5 0 

*froTfgl:fe«fctfSS2©i*«*B&#8 3&<fctf 8 4 ©fg 1 © #«flB&¥&B 8 5 
$3J:tf8 6£0. 7~1. 2 um<DmmiZMtftlsft&* ^/XhYX^IJL, 
$ 5> tcgffi Lfcv- HJi 8 2 hlyfJfeS 2 0 0 ° C©S5j®RIE^ 

[ 0 0 7 8 ] 

El 3 3 fc, Sffi^^t, 7^5t-CVDttSK8 7S0.1j[tm 

®JK/?fc:^fifc-rs.;:cDT;i/5^-cvDi|iftajK7 5 te_kizti LfcJg l o^j^i 
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Kl¥^ffcS&8 1 ^JR^LfcC VDft >A[«©J£^£ 1 ~ 2 Torr©MJ±l£ll 
iU 10 0° C*S7OO0lgt, H 2 0, N 2 , N 2 0£fc«H 2 0 2 £ , A1(CH 3 ) 3 
**VittAlCl s t*S!SK:WffitMfc"RI*TS aiaoTWl), 
[ 0 0 7 9 ] 

)k\Z, i3 4i:^tcfc5il, ^®^#^Cu-CVDM8 8 So.lfimClJII:^flt 

6 oo w \z nx v^s#g<oj£ vi mm\^± \z «cu-cvdtm^ f>nt^ & = 

[ 0 0 8 0 ] 

i3 5fc^ti5t;, Cu-CVDI8 8©±i:, #m*ffl&M^J&fc:2* 
If- ^tSHnSttSl^^X h7X^ 8 9 SMl&ft, Cu-CVDJH 8 8 ^y- F 

p a t is-rm^xmonm* y^^mv, mm^^f )vmi$.mm.<D±\zcu--pm 9 o ^ 

SJ 1 (imCDlII;Mt§ 0 ^CDCu-PS»9 0 lUot, ®2©itlM8 4 ©|f§ 

m i (Dmmm^m 8 6 ©fflcHj££ftfcffi©j£^HSBfc^£fc««>£fts n t\z 

l f 

§ [0081] 

i WTs Y-?7s 9 8 9 ^^^LTCu-CVDlI 8 8 

P Cu-PJK 9 0 £VX ? £ LT^t>5 U >^*J6LT«ttiLTV>£Cu-CVDlJI£ 

Rfc^L&ifl^&BI 3 6 fc5S"T. I3 7l;in5l:, Mc±i;7JRt 

9 1 £ 2 ~ 3 jimOJRfffcJBjEfcbfcgL CMPiaoT7;Rtiil9 
1, Cu-Pi9 0, Cu-CVDJ»8 8fe«fct^T;i/^^--CVD#feftJiSl8 7 SWJgbT^ 

L£tiT£0 3 8 fc^To 
[ 0 0 8 2 ] 

f§l fc«fctf«2Hi*» 8 3 ££#8 4 ©Hi 2 
©#«*ffl&¥SB 85*«taf860fflC, SB 2 ©^HIE^S 9 2 9 3 £@ 

si^WMtsit^ts. fg 2 ©#miH^ 8 4 ©fg 2 ©# 

*iffi&¥SK9 3©^#Mlffl^«, Cu-CVDII8 8£Cu-Pil9 OTl^SHS^t 
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7JRtiSl9 4^, 11.5/im©KJIfc^tS. 
[ 0 0 8 3 ] 

±ifcL£<k"5fc, *#IJT«, ^(Dm^mmm^S 6 , 9 3H, Cu-CVDI8 8 
Cu-Pl9 0 t© 2B1f itTr#§$c£tlT^§^\ £#£Cu-CVDTJE^t-£ - 
tfeTtS. —fix , Cu-CVDlH7r^ ^/^-^fiff T*5**, 3Xh 

HH&¥ffl5£, Cu-CVD^JtT^fiJc*rS^, Cu-CVDtCu-PTffi)tt5^, Cu-Pfc* 
O [0084] 

nil 

3 [0085] 

#ia# m© jt^T* l < s < -r 5 n i: * • * ©us* t u t , 

izmmtfo. o3~o. 2 5 am t^tDtbxm^mBm^T wat^y 

S©T, 3-r;i^#H#:©WHI§, 0. 0 3 - 0. 2 5 /in <*: £ T $K "T <S £ 
ioi^iat, - JI ©^J& n -t;wt+#*# tea* 

*<t5^tdiTt«. SSfc, S l ©»JKn-f ;P^fflJ&^fig-r«IR©)(ii^©3 
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^ ; v m m m © mm u * % < m. n % © t , ~> - f m * m £ t § & © x y ^ > ^ 

[ 0 0 8 6 ] 

§MtT^50T, Xy^>^t cfc 0IE^tH>T5£©/^->tffi*j&T^£ o b 
1-0. 3 jtim©^^*l*#f S b^ytrtf-JU&IEmzfr^&misX&ZZt 

^t^§ d ens© b^^#-;w3;, ^nHMK^ffi^attWWT& 

£FeN^FeCoTje^L-TV>3©T\ $Jg 3 $ tl § M^ftT 3 £ <b 

fc<, LxMfc-zntz h 7 ^^#-;V*W^tMtl^C0T, M©n 

[ 0 0 8 7 ] 

$ St, ±SRh^y ^^-;VO±gPSStt^#jm*R I Et5K©l>yf>^Y 
£ LTCoNiFe©* -7 ^ffiiS T § t ft, ^©CoNiFe©* >y^M© 
X<y^>^fl/-M3, ^tl=£^X^ t LTX77 n >^t^tFeN J ? 3 FeCo©X7f : 
h tit^T l/3~l/2£ig^©T\ R I E © /7 tLTllT'g 
9, 8tM©JKJS© h 7 V 2#-)P%JEmiZ&l$.-r% Z. d5T'^. CoNiFe 
©* V =HH«FeN^FeCoilt Jt^T^S^flS V>©T\ CoNiFe©* y JK T 

iiin«JS:n**ft**«, *^B^Ttt±ap h 7 2 bm^&^t^s© 

T\ CoNiFe© / y*m%±.3 h 7 v V t V T^ffi Jl^T t> , CoNiFe 

©* -y ^flgte?g< T££©Tidft©&:n«&V>. 
[ 0 0 8 8 ] 

$ St, CoNiFe©* y^JBIfcttTO . 1-0. 2 ix m©^ V^§ $ ff5 h V V 
?y£-)l&M$tL£o tfSt, 3 7C?ii©ffl/&©fW$P^ltU< .liTW-A- 

^afo*<cpaijSi!&»»7fc. l^u ±bb h y v 2t£*-)v& 2 mm m. 
£Lf£*mm(DmMw\z&^Tte, CoNiFe©* -y^ij; y ±m<Dm&tt&m 
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3©Tfir£ffigfcifctr> 0 :©j;$lltTMT1t 0. 1-0. 2/im©$fcV> 
[ 0 0 8 9 ] 

f4II©ff;M££:S[^T§ 7 * h^yX h © 7 I/ — A A°# — >©HJ¥£^ < ^ t 
[ 0 0 9 0 ] 

s sic, in 1 43 2 vnmn^ )v*m&n.fs.mk:mm'?zttib<Dz?* >n 
mm&j£yn±x&mm£te*). t,)v--?v h&fa±*r5 

So 

[ 0 0 9 1 ] 



1. n%.mm&aMw&ft~rzm#£. 

siMsnfcS i ott»Rt, 

ffffES#©itM©> tfifEig 1 fecfcra 2 ©#«iffl^^^^^j^$riTv^ 

mmm 1 &<kzsm 2 ©#niffl^^g|5©^Mt, mmww<D&m\zMf$.-z 
ntzm 1 ©Mfl!©sffi<^ tuiHm2 (ommmvnm tomtits nzm-y-mm 

2. ? 1 nE«t©3»*/i^->{c*3viT, mmmi<Dmm 

3. ^ 2 KlK«0#*/^->K::j3V>T, ffjfEJI? 1 0#S 

# Cu-CVDT^J&Lfc^mSfl&^-f &t>©. 

4. ? 1 fc!Efc©#«/1*->lc:33V>T, fufEJg 1 & £^ 

5. i7 1 fc£«©#*/^->fc::fcV>T, HUBS! 1 *3«fctf 

2 ©#«jffl^#^©rafc^ffiLxv^Hfrfa^ 1 ©M«IH£> 7;^^-cvDfen 

6 . £ I/ — A 1 tE8oi«/^->S|lSt5*ST?»oT, 

i^ct^iSttcaii:, 3f5to*i*wrsiaai5*iaB!c*ra<fc'5 tenuis &g 

^T0T^©^S©if ic©ffl 1 ©#ti*f»S^)St5lSi. 
tufE*#:©*M*3J;^tufE^ 1 0»««fl^¥aR©mfcliifi!£SnfclHIfflJ©^iiiK: 
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Si, 

ituiEt-vx H^^ufcm, mmm 1 ©#€ffl&«©i!in;:H/&£nfcM£ 
£©&«k, iEi i ©#miH^¥^©^ffit^^$nfctfjie^ 1 ©^M;fc 

T, MfEi! 1 ©#«|ffl^^ffioWfcii|^$nfclHIBRfcJlae)iiSnfc**©^ 2 0 

-©wjhh;: ioxi^aitJM 1 43 iaf^ 2 ©#stti&¥8B©M:fc 

.fctfffS 2 ©»M©Mfci§ 3 OftftfiSMtSIgt, 

fc©o 

7. * 6 ©^fetd^^T, ffjfEJg 1 ©#®|ffl^¥^*m» 

8. ^7 ]/-A 7 O^SC^^T, tufEfg 1 ©#«ttl&¥ii£ffi© 
HfM^T^U fulfill 2 ©#m*ffl&¥8B£ Cu-CVDT^^f-5t)© 0 

9. * 6 ©^J&fC&^T, ffflH^ 1 &<kZtm2 ©#1I^ 

10. ^k-A6t?)^ffi!^^T, MfEm 1 *5<i:tfg5 2 ©#1tt«¥S© 

»s*rs#««H*Mfcieta:§nst9iHSS 1 ©Jesus*, 7;i^±- cvd 

t> ©o 

11. ^1/-A1 0©^?il:*^T, l~2Torr©«JEttJifc^ViT, 1 
0 0- 7 0 0 ° COfiJJt, Al(CH a ) 8 S&£ A1C1 3 i: > H 2 0, N 2 , N 2 0 % £ V> 

n 2 o 2 £*&M\zmmw\zmmv^^ti)},Km\z&^TMm&j&~?z>T b =* y * 
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sn, m 2 ©i^ttsit©^ i awnm&mvm 1 ©iti^^it, 

n 2 ©#mf.H^i¥©ig i (Dmmm^^mt, 
mumfcoimm&ktfmmm 1 ^.tra 2 ©#«ib^s¥©^ 1 ©^mm^M 

mmm 1 ©iii©iT^T, ttjiaig 1 1 omnm&^m 

mmm 1 <Dmmm<D±x^^r, mam 2 om-mmtkmam 1 (Dmrnm^^m 
om\zmj&-znf£WM&Mib&&5 \zMf$t$n, ^tiwcvDTMsnfc 
% 1 ©#ftM£, y^twsn^ 2 ©#«ii£^t?2 jim^ -ts 

mmm 1 0»miffi^n©^ 1 2 ©#««H&¥gik ^ 2 ©#«*ffl&8¥© 
m 2 (Dmmm^^mommt. mum 2 (Dmrnm^mmt-cm^^ti^m-^m 
mizmfc intern 3 ommmt. 

13. ^l/-A12 tC|S«c©#m/^->^43ViT, Iff IE ^ 1 

14. & 1 3 £Efc©*m/^->C:fe^T, tulEIg 1 & £ 

itufEff! 1 &£tff§2 ©«Mt*Hfci¥©fg2 ©#«iWl*#«l5o« 1 ©ill 
Cu-CYD m*CJ&fifc3 n, ff§ 2 ©#«j&#SSI©m#M -y+IW^nfefe®. 

15 ^ i/-a i \zumomm.^?->\z&^T, mmmi&^u 
m 2 comnm&mvm 1 2 ©#*«B*¥«Poiwt^«EbT^si9ia« 1 
© £ , tjp^^- -CVD Mitsi t m $l v tz h © . 

16. 9 U-A 1 2 fcfH«©«mA°^->£MjtT£^?£Tf So 



\z, m 2 (D^z^-r&m&vm 1 citMoi 1 (ommm^m^mm^m 
mtm^o^m^^nmmm 1 & ^um 2 0111^^©^ 1 ommm 

i¥©ss 1 0)mmm4k¥3<Dm\zmj&znrcW3%5c±\zM®z>ttb\z, mm 
2 oiti^ioi i ommm&¥3<Dm\zmf$t5ntzm&^ftm\zM®%£ 

Vlzmi OitlSCVDTWtSIgt, 

£©f§ i ©#«m®±fc, ifrta^ 2 ©#«M&;p©as i ©«it!ffl^¥^© 
1st, 

ttf ism i&&zt&2 nmnm. mmm 1 &£z$m 2 ^mmm^mom 1 © 
MM*«©iiM£«'5jg 1 <Dmmm&&ztmm 2 ©*&«£, tfjiEjg 1 & 

mm 1 ©#*,«i¥©ig 1 ©#«sM^¥«BoMfcii^$nfeiHigi5i^tBeg$n, 

mmm2 (Dmmm^mom 1 ©#*iffl^^si5©p H i^a^$nfctHi^i^tiE«$ 

rctnmm 2 ©itista 2 «*»ifi£w-ts*jm©f§ 2 ©£m*B&¥SB£fl^-r 

mmm l&z&m 2 ©&«sH&p©fg 1 &£&m 2 ©ant^^©^ 



17. ^U-Al 6 0^i;^^T, WIE8l:fe«J:tf&2©£«*n 
&P©S§ 1 ®«««H&¥8B*«aM y Zh<D. 

18. ^7 1 7 ©#«ifc:*3HT, B&Rfg 1 fcJ;tfSIS 2 ©#m«ffl 
&S¥©H 1 ©#«ffl&¥8&£$B©«#M y*7!Ml&L, ffrlEU 1 ©ifl^ Cu- 
CVDTMU Iff IB ^ 2 ©#«il£#f ©S»^ y^TJ^JEfc-fSfc©. 

19. ^-ai eoMi^^x, WIE^i*«t^2©«gp© 
^ 1 fccktffg 2 ©««M^¥g^©PSt-5««M^p B 1t@Eia$n-5ffjfH^ 1 ©M 

t;i/5 ^--cvd Tj^fiJcTs fe©c 

2 0. fU-Al 9©^fefc*ViT, iaiE^10«6»JBt*, 1-2 

TorrOMffittJgfcfcViT, 1 0 0 - 7 0 0 ° CClgT, A1(CH 3 ) 3 * fz \t A1C1 3 
4: , H 2 0, N 2> N 2 0 H 2 0 2 ^x5t;»iWt«»l^5 A £ ^ 

2 1. SSHi;oTSj#$nfei#IIlIiA>y 
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l of»JK3-r;i/¥SU©lii*:on-r;p#iHl#:oWfc, Iff l ©Hn-f 
:^¥BP©n-r;i,#lii^a:SH^eflfc^^$ti, < £ CVDT 

jgfi&snfcss i ommmt, mm* y^uBfoztatm 2 ommm^^^ 2mm 
z\nzm 1 &£zsm 2 oiin^ ;u¥«p©«s^<z)3-f ;u#@#:bh©x 

2 2. £ 2 1 fclH«0»JKlK^^y F \Z&^T, itufETSB 

2 3. ^l/-A2 KlfEfoilliAyM^ViT, itulE±3B 

24. a 2 3\zmm.(Dmmm^y f\z&\,*t. mm±m 

#-)KDmi&£Zfm2<Dm&tt1frm&. FeN, FeCo, CoNiFe, FeAlN& «fc 
FeZrNck D $c <£>I!IR L fcltt^ic ;* v * JUTTED L ©. 

2 5. ^1/-A2 3 fclB*0*Bt«^^\!y FK^T, MIE±^ h 
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7 V ^ — ;i/^cfc^T8K b 7 v ?^~)V(D^%, FeN, FeCo, FeAIN, CoNiFe 

£ ct D^FeZrN J: <0 f& % h MU b fcfiSte «»© ;* y U fc % © . 

2 6. ? k-A 2 1 IcfEmo^Jia^^y H t£V>T, stylEf! 1 © 

27. # 2 6 \zmm<Dmmmm,^y f kss^t, tuiaim® 

113^ #83 7^tiJ^Ufcn^^#@#:ef b tufHH 2 ©}i 

In^fi^i^ Cu-CYD T^)S$nfc^ 1 ©»mil<h, $!©€»;< y*T?J&f8.tsn 

tern 2 (Dmmwk^-t 

2 8. ^ 2 1 \Zt^M.<0%WkW.% y \v Ftfe^T, ffaEfg 1 & 

29. ^ y-M, 2 8 izmm.(DmmmM^7 vizio^^x, mmmi& 

30. z v-a 2 9 \zmm(Dmmmm,^v h t lutEin 1 & 

cfctfai 2 oi?t >/\°IEit©^§^M$n§f§ l 43 2 ©«Mn^;v^S|5© 

3 1. V V-h, 3 0 lzmm(D»Wkm^s\v P tc43V>T> tufH^g 1 *3 

cttfifs 2 ©yt/^fiicsimi^nsi 1 43 j^'jg 2 ©«iin-f ;p#^© 

«WJH©r]^;P^Il]#:©itffi^t^^bfer3 tu f E fit & §15 <h © ffl 

«It£Smfct>©o 

3 2. ^1/-A2 lfcfHSc© lil^A H 33 T > tfflES! 1 43 

j; # sg 2 © * it n -r ; i/ # g& © p jg t § n -i ) i m m # m iz @a m 2 n & tu ih & n n © 

0. 0 3 - 0. 2 5 /iintLfcfe0. 
3 3. * 3 2 ^BE*©?¥M^^y KfC&V^T, ftjlEf! 1 43 

2 ©^Mn-r^^g|5©PSrsn<;^#@#r B 1fc@H^$n^tffBa^aM 
T^5^-CVDT^^Lfcfe© 0 

3 4. ^V-A2 lCEl©ilIMA7 HC^^T, tufExT- 
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< L fc % (D 0 

3 5. ^I/-A3 4 Hfc^V^T, ttjSE^ 2 CD 

3 6. * U-A 2 1 fcfE«©*JR«&^y Kfc:fcV>T, fu 

3 7. ^-A3 6fcgE*©»J»«^^y Hfc^ViT, mfiSMffi 

£ © W, l ©± fcTgP h =7 v 2 ;i/43 «k n 



£, 

fufEfl 3 ©«*mj!l£«fi^xy ^>^T±t$ h ^ v 

lit, 

£#©±fc*&»tmck Mt£Mir£XfM£, 
t5KSS 1 ©HttTOil©±K:, ^n^e»*fe»^MISn*«fc5K:|g l ©-SISI 

£©f! 1 Olln^ ;U¥8B©£#:£«<5 J: 5 fell 1 ©IiI$ffiEt« 
lit, 

£©ss i ©*fe»jBi©±fc, tfjia^ i ©»»3>r;P¥ffi©n-r;p#ig#0isi 

®Z>£?\zmi ©iflSCVDt^Htl.Igt, 

MM^I^J; e> ten 2 ©»M£M-r&Xg fc, 

tutBSg 1 33«ktfgs 2 ©#®m> tusH^ i ommn-( )vmi(Du-( )vmm^ 
(D^m^m^m 1 ©ifiM&i^ffrfHfi 2 ©m,M£. tusajg 1 csin^^f 

3^;p#ieIfromK:iiifiJtSnfclHlffl5rtfcEfiSnfc^ 2 ©SSflStn-ni^aBcorw 



4t^«iig^t5i i ©$?* >^istft*«t:t;te*©*iji3'f 

3 9. V V-J± 3 8 0^k*HT,lfEl7f>^Iil:*HT, 

4 0. £ 1/-A 3 8 ©^ffifC&l^T, ffffEfg 3 ©IttMfil^fH 

&m&\zMj& it 2 3 (DMVkmmm*Mf&?% % ©<> 

4 1. ^l/-A4O0*SI:$tiT, ffffH^ 3 ©fiBte*mi«E©T8B 

MttWf4M^£t/iiMttM*4il£, FeN, FeCo, CoNiFe, FeAlN^S «t tfFeZrN 

4 2. £ 1/ — A 4 1 ©^S^^T^BufESg 2 ©$£14*mjgt £ , FeN, 

FeCo, FeAIN, CoNiFe*3 J; ^FeZrN£ D $ § 5 3^ L fe^tt WW© * V * 

4 3. ^l/-A3 8 0^ffiil^^T, iiufSSjg 1 ©iln^;^^^ 

4 4. £ I/-A4 3 ©^jSK^ViT, i!BI 1 ©»JKn 

$B©m#M y+TfUi, itrfEfg 2 ©iin^j^soi i ©#mM£ cu-cvd 

T^J^b, 8§ 2 ©#«]»£«©«#* y+T^JSJcTSfc©. 

4 5. ^k-A44«JStIl5^T, IubEM 2 Oftl^SOfi 

^ y ^T^JE&f SSfiK:, itffffifg 1 ©#tiO*l3^JkM«i|(^(D^$l/ 
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4 6. i7^-A4 5 0^|^^T, ffffH^ 2 £ 

^\ fir RIE }C cfc -5 h*7-f I'yf >^f, *&WE«,&£Wa#i6»£flH>5<i7X«.y 
hXy *fc«^^fflM4 , T©m»X^^->/fTtf^ fe©„ 

4 7. ^-A3 8 0^[;^^T, ffffEMU* 1/ yX h TJM 

4 8. ^l/-A4 7©Ml:^^T, ffjIE^ 2 ©Jfe&Jllt £ 7^ 5 ^ 

4 9. 5'I/-A4 8©^ftt^nt, f>ifEX;i/ 5 :M&,M £ , ffffH 

-CVD TJgfiJfrSfc©. 

5i. & i>-a 5 o ommiz&^x, mmm 1 cd^mm^, 1-2 

Torr©«£Ettffit^ViT, 1 0 0 - 4 0 0 ° C0IST, A1(CH 3 ) 3 * fc « A1C1 3 
t , H 2 0, N 2 , N 2 0 % * Vi H 2 0 2 £ ££S WiifcW U -Jr 3 # «fc 



M. ii 

nfcn i citut, ^TM^nfcn 2 ©«mm^#tf 2 ji#f}££^ 



4 9 



